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SPECIFICATION 



TRAFFIC CONTROL SYSTEM FOR MOBILE COMMUNICATIONS 
SYSTEM 

TECHNICAL FIELD 

The present invention relates to a traffic 
control system for a mobile communications system 
having multilayer radio coverage* 

BACKGROUND ART 

( 1 ) RELATED ART 1 

In a mobile communications system, multilayer 
wireless coverage, using a plurality of base 
stations (BTS) and different cell sizes, is usually 
implemented- A micro cell has a very small coverage 
area and is used in an area where it is difficult 
to accommodate a large number of subscribers. 
A macro cell has a large coverage area and often 
includes geographical areas of more than one micro 
cells. In the multilayer radio coverage, a macro 
cell corresponds to a high-level coverage area and 
a micro cell corresponds to a low-level coverage 
area . 

In the multilayer wireless coverage, a radio 
wave transmitted from a mobile station (MS) is 
simultaneously received by a plurality of BTSs to 
enable site diversity that deals with long-period 
variation in fading. 

Published Japanese Translation of PCT 



International Publication No, 11-509069 (referred 
to as related art 1) discloses a mobile 
communications system with multilayer radio 
coverage. The related art 1 discloses a method of 
monitoring a load derived from communication 
traffic in a macro cell by determining a ralative 
traveling speed of MSs in a micro cell. However, it 
does not describe site diversity. 

In the related art 1, a service time for MSs 
in a micro cell is measured so as to determine a 
proportion N of the number of mobile stations 
served for a service time shorter than a preset 
threshold service time M. Those MSs in the micro 
cell belonging to the proportion N are handed over 
to a target macro cell, the hand-over being carried 
out in the decreasing order of relative traveling 
speed. By controlling the preset threshold service 
time M f it is ensured that a desired level of load 
derived from communications traffic occurs in a 
macro cell. 
(2) Related art 2 

Fig. 1 is a block diagram showing a 
construction of the pan-European GSM mobile 
communications system (referred to as related art 
2) . 

A mobile station (MS) 3 is connected to a base 
station* (BTS) 16a via a radio channel and is 
constantly measuring a signal from an adjacent BTS 
16b for a possible handover. Generally, several 
base station controllers (BSC) 17, 19 operate under 



the control of a mobile service switching center 
(MSG) 31. The MSC 31 is connected to another MSC 
and is connected to a public switched telephone 
network or an integrated services digital network 
via a gateway mobile service switching center 
(GMSC) 51. 

The operation of the entirety of the mobile 
communications system is monitored by an operation 
and management center ( OMC ) 41. Subscriber data of 
a subscriber of the MS 3 is permanently stored in a 
home location register (HLR) 52 and temporarily 
stored in a visitor location register (VLR) 32 for 
an area in which the MS 3 is located. The VLR 32 
used in the European GSM system stores subscriber 
data needed by the MSC 31 for connection control in 
a mobile network of a carrier. The data is created 
in the MSC 31 of an area to which the MS 3 traveled 

In a current mobile communications system, the 
VLR 32 is provided for each of a plurality of 
geographical areas. As the number of subscribers 
increase, the number of the VLRs 32 should be 
increased. For example, one VLR 32 is required for 
a subscriber population of hundred thousand. In a 
large city where there are several millions of 
subscribers, a total of 10-100 VLRs 32 are required 

The VLR 32 is often constructed as a database. 
It is proposed that "a multilayer database be used 
for management of data items each having a 
plurality of attributes (dimensions). It is also 
proposed that a database related to the BSCs 17, 19 



* 
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and the OMC 41 be constructed as a multilayer 
database . 

In the mobile communications system of the 
related art 2 shown in Fig. 1, the subscriber data 
s v 5 for the MS 3 of a given area is not necessarily 

available to the MSC 31 controlling the area. The 
MSC 31 loads the subscriber data from the MSC 
having that data when the MS 3 registers its 
location in the area controlled by the MSC 31. 
10 (3) Related art 3 
I'* A multi-dimensional database is considered to 

\ S 

>::sr 

□ be useful for communication traffic management. Fig. 

:5 2 is a block diagram showing a data load system 

!» (referred to as related art 3 and shipped since 

15 January 31, 1997) from Japan Oracle Corporation 

r »*. Japan, as an example of multidimensional database 

m 

Hi system. 

Q Referring to Fig. 2, a database system 70 

manages a database 71 and is provided with an 

20 aggregation process unit 72 for multi-dimensional 
aggregation of data. A multi-dimensional database 
system 90 performs multi-dimensional aggregation, 
based on multi-dimensional aggregation data 
generated by the aggregation process unit 72 of the 

25 database system 70. A multi-dimensional aggregation 
data management unit 92 updates the multi- 
dimensional aggregation database 91. 

A database load system 80 is provided with an 
import process function unit 81 for loading the 

30 multi-dimensional aggregation data generated by the 



multi-dimensional aggregation process unit 72 of 
the database system 70 into the multi-dimensional 
database 9 0.,. 

Referring to Fig. 2, when data is added to the 
database 71 of the database system 70, the 
aggregation process unit 72 performs multi- 
dimensional aggregation process on difference data 
arising from the added data. The import process 
function unit 81 of the data load system 80 loads 
the difference multi-dimensional aggregation data 
generated by the aggregation process unit 72 into 
the multi-dimensional database system 90. The 
multi-dimensional aggregation data management unit 
92 of the multi-dimensional database system 90 
receiving the difference multi-dimensional 
aggregation data via the data load system 80 
retrieves the multi-dimensional aggregation data 
from the multi-dimensional aggregation database 91 
in order to ensure that the received data is 
properly reflected. The multi-dimensional 
aggregation data management unit 92 then performs 
multi-dimensional aggregation process, based on the 
received difference multi-dimensional so as to 
update the multi-dimensional aggregation database 
91, based on the multi-dimensional aggregation data 
generated as a result of the multi-dimensional 
aggregation process 
(4) Related art 4 

Open systems interconnection (OSI), 
prescribing communication between applications 



running on respective computers, supports at Layer 
7 (referred to as related art 4) remote database 
access and job transfer protocol. 

When a multi-dimensional database is located 
in a network, a sequence of multi-dimensional 
aggregation process and data load may be requested 
using OSI Layer 7. 
(5) Related art 5 

Japanese Laid-Open Application No. 11-110268 
(referred to as related art 5) discloses a data 
load system capable of data load into a multi- 
dimensional database system. This data load system 
is provided with a difference data multi- 
dimensional aggregation means for performing multi- 
dimensional aggregation of difference data arising 
from data added to a database, and a multi- 
dimensional aggregation data computing means for 
loading the difference multi-dimensional 
aggregation data generated -by the difference data 
multi-dimensional aggregation means into a multi- 
dimensional database system and for adding data 
items constituting the difference multi-dimensional 
aggregation data to corresponding data items of 
multi-dimensional aggregation data retrieved from a 
multi-dimensional aggregation database, so as to 
update the multi-dimensional aggregation data. 

In" the related art 5, by performing a multi- 
dimensional aggregation process, normally performed 
in a multi-dimensional database system, as part of 
a difference data load process, the volume of 



process required for a multi-dimensional 
aggregation process is reduced. 

In a mobile communications system, there is a 
requirement for multi-dimensional aggregation 
process using a multi-dimensional database, for 
control of communications traffic over a large 
number of MSs 3. The multi-dimensional database 
system according to the related art 3, however, has 
a disadvantage in that, the import function 
provided in the data load system 80 is only 
directed to data load. In order to incorporate the 
difference data 201 in the multi-dimensional 
database 91, a multi-dimensional aggregation 
process should be performed separately after the 
load operation. 

The multi-dimensional aggregation process 
according to the related art 3 proceeds such that 
data items stored in the multi-dimensional 
aggregation database 91 are added to the entirety 
of the difference data 201 to determine subtotals, 
and a grand total is obtained by adding the 
subtotals. Therefore, as the number of data items 
increase, a huge amount of time and load are 
required for a multi-dimensional aggregation 
process. For this reason, the multi-dimensional 
aggregation process according to the related art 3 
is performed periodically. A disadvantage derived 
from this is that it is difficult to process multi- 
dimensional database real-time aggregation and data 
load sequentially as an event-driven real-time 
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process . 

The related art 5 proposes to reduce the 
volume of process "required for a multi-dimensional 
aggregation process , by performing a multi- 
dimensional aggregation process, normally performed 
in a multi-dimensional database system, as part of 
a difference data load process. The related art 5, 
however, is not adapted for a bidirectional 
database system providing for data feedback 
occurring, for example, in a mobile communication. 

In a micro cell of the related art 1, it is 
difficult to control the quality of communication 
for the MS 3 traveling at a high relative speed. 
Moreover, it is difficult to accommodate a large 
number of subscribers so that there is a need to 
impose a restriction on the subscriber capacity. 

The present invention has been developed with 
a view to resolving the aforementioned 
disadvantages and has an objective of providing a 
communication traffic control system for a mobile 
communications system, by using an event-driven 
data load means to perform a multi-dimensional 
aggregation process as part of a difference data 
load process so that a multi-dimensional 
aggregation process related to communication 
traffic in a network is performed as a real-time 
process" and the volume of process required for the 
multi-dimensional aggregation process is reduced. 

Another objective is to provide a 
communication traffic control system for a mobile 



communications system capable of accommodating a 
maximum subscriber capacity in the micro cell 2 on 
which the subscriber capacity restriction is 
imposed . 

Still another objective is to provide a 
communication traffic control system in which site 
diversity, control of communication quality for the 
MS 3 traveling at a high relative speed in the 
micro cell 2, blockage of a branch are performed on 
a real time basis, in which variation in 
communication quality for the MS 3 due to the 
travel is canceled, and in which a load derived 
from communication traffic is reduced. 

DISCLOSURE OF THE INVENTION 

The present invention provides a communication 
traffic control system for a mobile communications 
system, in which communication traffic occurring in 
a macro cell and a micro cell is controlled, 
comprising: a macro cell base station communicating 
with mobile stations in the macro cell having a 
relatively large coverage area; a macro cell base 
station controller managing the macro cell base 
station; a micro cell base station communicating 
with mobile stations in the micro cell having a 
relatively small coverage area in the macro cell; a 
micro cell base station controller managing the 
micro cell base station; a mobile service switching 
center providing circuit switching service for the 
macro cell base station controller and the micro 
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cell base station controller, wherein those mobile 
stations, communicating with the macro cell base 
station with, .a relatively poor communication 
quality and served for a service time shorter than 
a preset threshold service time, are subject to 
site diversity effected by the macro cell base 
station and the micro cell base station, by 
establishing communication between the macro cell 
base station, the macro cell base station 
controller, the mobile switching center, the micro 
cell base station controller and the micro cell 
base station. 

Accordingly, communication quality is 
prevented from dropping,' and circuit switching in 
accordance with communication quality is enabled so 
that communication traffic is properly controlled. 

For those mobile stations, subject to site 
diversity and traveling in a micro cell at a 
relative traveling speed higher than a preset 
threshold relative traveling speed, a transmission 
power of the micro cell base station may be raised. 

Accordingly, variation in communication 
quality for a mobile station traveling at a high 
relative traveling speed in a micro cell is 
canceled. 

For those mobile stations, subject to site 
diversity and traveling at a relative traveling 
speed lower than a preset threshold relative 
traveling speed, a branch into the macro cell base 
station may be blocked. 



Accordingly, a load derived from communication 
traffic and imposed on a macro cell BTS is reduced, 
and circuit switching in accordance with 
communication quality is enabled. 

Site diversity by the macro cell base station 
and the micro cell base station may be resumed when 
the relative traveling speed of those mobile 
stations communicating only with the micro cell 
base station becomes higher than the preset 
threshold traveling speed. 

Accordingly, variation in communication 
quality is canceled. 

The communication traffic control system may 
further comprise: an operation and management 
center provided for operation and management of 
circuits covered by the mobile switching center, 
and storing the preset threshold service time and 
the preset threshold relative traveling speed, 
wherein the macro cell base station controller 
comprises: an aggregation process unit generating 
compressed difference data by item-by-item 
computation of a difference between each data item 
of user environment data, obtained by measurement 
by the macro cell base station and the mobile 
station, and associated reference levels, and 
performing a multi-dimensional aggregation process 
on the compressed difference data thus generated so 
as to compute difference multi-dimensional 
aggregation data, the difference multi-dimensional 
aggregation data being transferred to the operation 
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and management center via the macro cell base 
station controller and the mobile switching center, 
and wherein the operation and management center 
comprises: a multi-dimensional aggregation data 
management unit updating the currently stored 
preset threshold service time and preset threshold 
relative traveling speed, based on the transferred 
multi-dimensional aggregation data, so as to ensure 
that a minimum bandwidth is allocated to all the 
mobile stations in the macro cell, the updated 
preset threshold service time and preset threshold 
relative traveling speed being transferred to the 
macro cell base station controller, the macro cell 
base station, the micro cell base station 
controller and the micro cell base station. 

Accordingly, it is ensured that a minimum 
bandwidth is allocated to all mobile stations in a 
macro cell, and a maximum subscriber capacity is 
accommodated in a micro cell on which a restriction 
on subscriber capacity is imposed. 

The communication traffic control system may 
further comprise data load means comprising: an 
automatic difference data multi-dimensional 
aggregation statement generation and execution unit 
operating such that, when the aggregation process 
unit receives the user environment data, the 
automatic difference data multi-dimensional 
aggregation statement generation and execution unit 
automatically generates and executes a statement 
that causes communication to be established between 
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the macro cell base station and the operation and 
management center via the mobile switching center, 
causes the aggregation process unit to generate the 
compressed difference data, based on the user 
environment data, and to compute difference multi- 
dimensional aggregation data by performing a multi- 
dimensional aggregation process on the compressed 
difference data thus generated; a unit for 
automatic generation and execution of a data load 
program with an addition instruction operating such 
that, when the difference multi-dimensional 
aggregation data is computed, the unit 
automatically generates a data load program with an 
addition instruction, creating a statement for 
loading the difference multi-dimensional 
aggregation data from the aggregation process unit 
into the multi-dimensional aggregation data 
management unit of the operation and management 
center, and causing the multi-dimensional 
aggregation data management unit to ensure that a 
minimum bandwidth is allocated to all the mobile 
stations in the macro cell by updating the preset 
threshold service time and the preset threshold 
relative traveling speed, based on the transferred 
difference multi-dimensional aggregation data; and 
an automatic reverse data load program generation 
and execution unit operating such that, when the 
preset threshold service time and the preset 
threshold relative traveling speed are updated, the 
automatic reverse data load program generation and 
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execution unit automatically generates a statement 
for loading the updated preset threshold service 
time and preset threshold relative traveling speed 
from the multi-dimensional aggregation data 
management unit into the macro cell base station 
controller and the micro cell base station 
controller via the mobile switching center. 

Accordingly, a preset threshold service time 
and a preset threshold relative traveling speed are 
updated on a real-time basis so that the volume of 
process is reduced. 

The present invention also provides a 
communication traffic control system for a mobile 
communications system in which communication 
traffic occurring in a macro cell and a micro cell 
is controlled, comprising: a macro cell base 
station communicating with mobile stations in the 
macro cell having a relatively large coverage area; 
a macro cell base* station controller managing the 
macro cell base station; a micro cell base station 
communicating with mobile stations in the micro 
cell having a relatively small coverage area in the 
macro cell; a micro cell base station controller 
managing the micro cell base station; a mobile 
service switching center providing circuit 
switching service for the macro cell base station 
controller and the micro cell base station 
controller; and an operation and management center 
provided for operation and management of circuits 
covered by the mobile switching center, and storing 
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a preset threshold service time and a preset 
threshold relative traveling speed related to 
communication, traffic, wherein the macro cell base 
station controller comprises: an aggregation 
process unit generating compressed difference data 
by item-by-item computation of a difference between 
each data item of user environment data, obtained 
by measurement by the macro cell base station and 
the mobile station, and associated reference levels 
and performing a multi-dimensional aggregation 
process on the compressed difference data thus 
generated so as to compute difference multi- 
dimensional aggregation data, the difference multi- 
dimensional aggregation data being transferred to 
the operation and management center via the macro 
cell base station controller and the mobile 
switching center, and wherein the operation and 
management center comprises: a multi-dimensional 
aggregation data management unit updating the 
currently stored preset threshold service time and 
preset threshold relative traveling speed, based on 
the transferred multi-dimensional aggregation data, 
so as to ensure that a minimum bandwidth is 
allocated to all the mobile stations in the macro 
cell, the updated preset threshold service time and 
preset threshold relative traveling speed being 
transferred to the macro cell base station 
controller, the macro cell base station, the micro 
cell base station controller and the micro cell 
base station, the communication traffic control 



system further comprises data load means 
comprising: an automatic difference data multi- 
dimensional aggregation statement generation and 
execution unit operating such that, when the 
aggregation process unit receives the user 
environment data, the automatic difference data 
multi-dimensional aggregation statement generation 
and execution unit automatically generates and 
executes a statement that causes communication to 
be established between the macro cell base station 
and the operation and management center via the 
mobile switching center, causes the aggregation 
process unit to generate the compressed difference 
data, based on the user environment data, and to 
compute difference multi-dimensional aggregation 
data by performing a multi-dimensional aggregation 
process on the compressed difference data thus 
generated; a unit for automatic generation and 
execution of a data load program with an addition 
instruction operating such that, when the 
difference multi-dimensional aggregation data is 
computed, the unit automatically generates a data 
load program with an addition instruction, creating 
a statement for loading the difference multi- 
dimensional aggregation data from the aggregation 
process unit into the multi-dimensional aggregation 
data management unit of the operation and 
management center, and causing the multi- 
dimensional aggregation data management unit to 
ensure that a minimum bandwidth is allocated to all 
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the mobile stations in the macro cell by updating 
the preset threshold service time and the preset 
threshold relative traveling speed,, based on the 
transferred difference mult i -dimensional 
* ' 5 aggregation data; and an automatic reverse data 
load program generation and execution unit 
operating such that, when the preset threshold 
service time and the preset threshold relative 
traveling speed are updated, the automatic reverse 
10 data load program generation and execution unit 
\ e jk automatically generates a statement for loading the 

.SSB. 

?n updated preset threshold service time and preset 

Vfi 

;t threshold relative traveling speed from the multi- 

dimensional aggregation data management unit into 
w 15 the macro cell base station controller and the 

Q micro cell base station controller via the mobile 

i-.y 

ry switching center, and wherein communication traffic 

./£ is controlled based on the updated preset threshold 

iy service time and preset threshold relative 

20 traveling speed loaded by the data load means ♦ 

Accordingly, a preset threshold service time 
and a preset threshold relative traveling speed are 
updated on a real-time basis so that the volume of 
process is reduced. Moreover, it is ensured that a 
25 minimum bandwidth is allocated to all mobile 

stations in a macro cell, and a maximum subscriber 
capacity is accommodated in a micro cell on which a 
restriction on subscriber capacity is imposed. 
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Fig. 1 is a block diagram showing a 
construction of the pan-European GSM mobile 
communications system according to the related art 
2. 

Fig. 2 is a block diagram showing a 
construction of a data load system according to the 
related art 3. 

Fig. 3 is a schematic diagram showing a 
construction of a mobile communication system 
according to a first embodiment of the present 
invention . 

Fig. 4 is a block diagram showing a 
construction of a communication traffic control 
system for a mobile communications system according 
to the first embodiment. 

Fig. 5 is a flowchart showing an overall flow 
of processes of the communication traffic control 
system according to the first embodiment. 

Fig. 6 is a flowchart showing a user 
environment data process according to the first 
embodiment . 

Fig. 7 is a flowchart showing a process for 
connection to a micro cell BTS according to the 
first embodiment. 

Fig. 8 shows how site diversity and 
transmission power control are performed according 
to the first embodiment. 

Fig. 9 is a flowchart showing a communication 
traffic data process according to the first 
embodiment . 
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BEST MODE FOR CARRYING OUT THE INVENTION 

In order to describe finer details of the 
present invention, the best mode for carrying out 
the invention will be described with reference to 
5 the attached drawings. 
First embodiment 

Fig. 3 is a schematic view showing a 
construction of a mobile communications system 
according to a first embodiment of the present 

10 invention. Referring to Fig. 3, the system 

comprises a macro cell 1 having a large coverage 
area, a micro cell 2 having a small coverage area, 
and a mobile station (MS) traveling in the macro 
cell 1 or the micro cell 2. 

15 The system further comprises a macro cell base 

station (BTS) 11 communicating with the MS 3 in the 
macro cell 1, a macro cell base station controller 
(BSC) 12 for managing the macro cell BTS 11, a 
multi-dimensional database 13 provided in the macro 

20 cell BSC 12 and storing data related to the MS 3 in 
the macro cell 1, a micro cell BTS 21 communicating 
with the MS 3 in the micro cell 2, a micro cell BSC 
22 managing the micro cell BTS 21, and a multi- 
dimensional database 23 provided in the micro cell 

25 BSC 22 and storing data related to the MS 3 in the 
micro cell 2 . 

The system further comprises a mobile 
switching center (MSC) 31 providing circuit 
switching service for the macro cell BSC 21 and the 

30 micro cell BSC 22, a visitor location register 32 
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storing subscriber data, an operation and 
management center (OMC) 41 for operation and 
management of. circuits covered by the MSC 31, a 
multi-dimensional database 42 storing information 
related to the circuits, a gateway mobile service 
switching center (GMSC) 51 managing circuit 
switching service involving a PSTN and an ISDN, and 
a home location register (HLR) 52 storing 
subscriber data. 

Fig. 4 is a block diagram showing a 
construction of a communication traffic control 
system for a mobile communication system according 
to the first embodiment. In Figs. 3 and 4, like 
numerals represent like elements. Numeral 101 
represents user environment data. The user 
environment data is obtained by measurement 
performed by the macro cell BTS 11 and the MS 3 
when the MS 3 accesses the macro cell BTS 11 to 
start a communication session or when the MS 3 
communicating with the macro cell BTS 1 moves to 
the micro cell 2. Alternatively, the measurement 
may be performed periodically. The user environment 
data includes a mobile station code, service time, 
relative location, relative traveling speed, 
communication quality, transmission speed, 
transmission power of each of the MSs 3 
communicating with the macro cell BTS 11. It also 
includes a base station code of the macro cell BTS 
11 and a base station code of a nearby micro cell 
BTS 21. 



Numeral 102 indicates compressed difference 
data obtained by item-by-item computation of a 
difference of. each of the service time, relative 
traveling speed, communication quality, 
transmission speed, transmission power from the 
respective reference levels. The compressed 
difference data also includes a mobile station code 
of the MS 3, a base station code of the macro cell 
BTS 11, a base station code of the nearby micro 
cell BTS 21. By definition, compression refers to 
elimination of elements of degrees unnecessary for 
an aggregation process from the user environment 
data 101 stored in the multi-dimensional database 
13. 

An aggregation process unit 14 provided in the 
macro cell BSC 12 generates the compressed 
difference data 102 from the user environment data 
101 stored in the multi-dimensional database 13, 
stores the compressed difference data 102 in the 
multi-dimensional database 13, and retrieves the 
compressed difference data 102 stored in the multi- 
dimensional database 13 to perform a multi- 
dimensional aggregation process and output 
difference multi-dimensional aggregation data 103. 

The aggregation process unit 14 also selects 
MSs 3 subject to site diversity from those MSs 3 
suffering relatively low communication quality. Of 
those MS 3 subject to site diversity, MSs 3 with a 
relative traveling speed exceeding a preset 
threshold relative traveling speed V are selected 
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by the aggregation process unit 14 as a target for 
transmission power control, A mobile station 
transmission, power control start/end code 104 is 
transmitted by the aggregation process unit 14 to 
an aggregation process unit 24 of the micro cell 
BSC 22 via the MSC 31. 

Of those MS 3 subject to site diversity, MSs 
with a relative traveling speed below a preset 
threshold relative traveling speed V are selected 
by the aggregation process unit 14 as a target for 
branch blockage. The aggregation process unit 14 
stores a mobile station branch blockage code 105 i 
the multi-dimensional database 13 and transmits th 
code to the macro cell BTS 11. 

Moreover, the aggregation process unit 14 
stores a mobile station site diversity resumption 
code 108 (described later), an update preset 
threshold service time T and an update preset 
threshold relative traveling speed V 112 in the 
multi-dimensional database 13 and transmits the 
code 108, the time T and the speed V 112 to the 
macro cell BTS 11. 

Numeral .106 indicates user environment data 
obtained by measurement by the micro cell BTS 21 
and the MS 3. Like the user environment data 101, 
the user environment data 106 includes a mobile 
station code , service time, relative location, 
relative traveling speed, communication quality, 
transmission speed, transmission power of each of 
the MSs 3 communicating with the micro cell BTS 2 1 
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The user environment data 106 also includes a base 
station code of the micro cell BTS 11 and a base 
station code- of the nearby micro cell BTS 21* 

Numeral 107 indicates compressed difference 
data that includes a mobile station code of the MS 
3, a base station code of the micro cell BTS 21, a 
base station code of the nearby macro cell BTS 11. 
The compressed difference data is obtained by 
computing a difference of each of the service time, 
relative traveling speed, communication quality, 
transmission speed, transmission power with respect 
to the respective reference levels. By definition, 
compression refers to elimination of elements of 
degrees unnecessary for an aggregation process from 
the user environment data 106 stored in the multi- 
dimensional database 23. 

An aggregation process unit 24 provided in the 
micro cell BSC 22 transmits the mobile station 
transmission power control start/end code 104 from 
the aggregation process unit 14 of the macro cell 
BSC 22 to the micro cell BTS 21, generates the 
compressed difference data 107 from the user 
environment data 106 stored in the multi- 
dimensional database 23, stores the compressed 
difference data 107 in the multi-dimensional 
database 23, retrieves the compressed difference 
data 107 stored in the multi-dimensional database 
23 to perform a multi-dimensional aggregation 
process and output the mobile station site 
diversity resumption code 108. 



The aggregation process unit 24 also stores 
the updated preset threshold service time T and th 
present threshold "relative traveling speed V 112 i 
the multi-dimensional database 23 and transmits th 
time T and the speed V 112 to the micro cell BTS 2 

The difference multi-dimensional aggregation 
data 103 output from the aggregation process unit 
14 of the macro cell BSC 12 includes, in addition 
to the compressed difference data 102 , mobile 
station codes in which the MSs 3 are graded in the 
increasing order or communication quality, mobile 
station codes in which the MSs 3 are graded in the 
decreasing order of relative traveling speed, and 
the number of mobile stations R served for a 
service time shorter than the preset threshold 
service time T. 

Numeral 43 indicates a multi-dimensional 
aggregation data management unit 43 provided in th 
OMC 41. The multi-dimensional aggregation data 
management unit 43 retrieves multi-dimensional 
aggregation data 111 related to communication 
traffic and stored in a multi-dimensional database 
42, the multi-dimensional aggregation data 111 
including the communication capacity, preset 
threshold service time T and preset threshold 
relative traveling speed V. The multi-dimensional 
aggregation data management unit 43 performs a 
multi-dimensional aggregation process by adding, 
item by item, to the multi-dimensional aggregation 
data 111 the compressed difference data 102 
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contained in the difference multi-dimensional 
aggregation data 103 transmitted from the 
aggregation process unit 14 of the macro cell BSC 
12. The multi-dimensional aggregation data 
management unit 43 also updates the preset 
threshold service time T and the preset threshold 
relative traveling speed V of the macro cell BSC 12 
so as to ensure that a minimum bandwidth is 
allocated to all the MSs 3 in the macro cell 1, and 
stores the updated time T and the speed V in the 
multi-dimensional database 42. The updated preset 
threshold service time T and the preset threshold 
relative traveling speed V 112 are output to the 
MSC 13 from the multi-dimensional aggregation data 
management unit 43. 

By ensuring that a minimum bandwidth is 
allocated to all the MSs 3 in the macro cell 1 by- 
updating the preset threshold service time T and 
the preset threshold relative traveling speed V, it 
is ensured that the subscriber capacity of the 
micro cell 2, to which the subscriber capacity is 
imposed, is enlarged. 

The preset threshold service time T is preset 
for the macro cell 1 and indicates a communication 
service time allocated to the MS 3 and providing a 
reference to determine the start and end of site 
diversity. The preset threshold relative traveling 
speed V is preset for the macro cell 1 and 
indicates a relative traveling speed of the MS 3 
providing a reference to determine connection and 
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blockage of a branch and transmission power control. 

Numeral 60 indicates an event-driven data load 
means for bidirectional data load between the macro 
cell BSC 12 and the OMC 41, and between the OMC 41, 
the macro cell BSC 12 and the micro cell BSC 22. 
The event-driven data load means 60 comprises an 
automatic difference data multi-dimensional 
aggregation statement generation and execution unit 
61, a unit 62 for automatic generation and 
execution of a data load program with an addition 
instruction, and an automatic reverse data load 
program generation and execution unit 63. 

When the macro cell 12 receives the user 
environment data 101, the automatic difference data 
multi-dimensional aggregation statement generation 
and execution unit 61 automatically generates a 
multi-dimensional aggregation statement that 
creates three jobs. A first job calls for 
connection for communication established between 
the macro cell BSC 12 and the OMC 41 via the MSC 31. 
A second job calls for generation of the compressed 
difference data 102 based on the user environment 
data 101 in the aggregation process unit 14. A 
third job calls for conversion of the difference 
multi-dimensional aggregation data 103, output from 
the aggregation process unit 14 as a result of the 
multi-dimensional aggregation process, into a 
communication data format. The automatic difference 
data multi-dimensional aggregation statement 
generation and execution unit 61 transfers the jobs 
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to the aggregation process unit 14 for execution of 
the statement in the aggregation process unit 14. 

When the. difference multi-dimensional 
aggregation data 103 is computed, the unit 62 
automatically generates a data load program with an 
addition instruction. A resultant statement creates 
three jobs. A first job calls for load of the 
difference multi-dimensional aggregation data 103 
from the aggregation process unit 14 into the 
multi-dimensional aggregation data management unit 
43 of the OMC 41. A second job calls for conversion 
of the difference multi-dimensional aggregation 
data 103 thus loaded into a data format adapted for 
the multi-dimensional database 42. A third job 
calls for a multi-dimensional aggregation process 
of the difference multi-dimensional aggregation 
data 103 in the multi-dimensional aggregation data 
management unit 43, thereby ensuring that a minimum 
bandwidth is allocated to all the MS 3 in the macro 
cell 1 by updating the preset threshold service 
time T and the preset threshold relative traveling 
speed V. The created jobs are transferred from the 
unit 62 to the multi-dimensional aggregation data 
management unit 43 for execution of the statement 
in the aggregation process unit 14. 

When the multi-dimensional database 42 is 
updated", the automatic reverse data load program 
generation and execution unit 63 automatically 
generates a data load program. A resultant 
statement creates a job that calls for conversion 
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of the updated preset threshold service time T and 
the preset threshold relative traveling speed V 112 
into the comaunication data format,, and loading of 
the time T and the speed V 112 into the aggregation 
process unit 14 of the macro cell BSC 12 and the 
aggregation process unit 24 the entirety of micro 
cells BSC 22, from the multi-dimensional 
aggregation data management unit 43 and via the MSC 
31. The automatic reverse data load program 
generation and execution unit 63 transfers the 
created jobs to the multi-dimensional aggregation 
data management 43 and the MSC 31 for execution. 

A description will now be given of the 
operation according to the first embodiment. 

Fig. 5 is a flowchart showing an overall flow 
of processes in the communication traffic control 
system for a mobile communications system according 
to the first embodiment. In step STl, the MS 3 
connects to the macro cell BTS 11 to start 
communication. This connection occurs when the MS 3 
accesses the macro cell BTS 11 or when the MS 3 is 
located in the micro cell 2. 

In step ST2 , the MS 3 and the macro cell BTS 
11 obtains the user environment data 101 by 
measurement and the macro cell BSC 12 processes the 
user environment data 101. Measurement for 
obtaining the user environment data 101 may 
alternatively be conducted periodically. A detailed 
description of how the user environment data 101 is 
processed will be given later. 
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In step ST3, a determination is made in step 
ST 3 as to whether the MS 3 in the macro cell 1 is 
also located- in the micro cell 2. If an affirmative 
answer is yielded, the MS 3 connects to the micro 
cell BTS 21 for the micro cell 2 in step ST4 . Step 
ST4 is omitted for the MS 3 not located in the 
micro cell 2. The process for connection to the 
micro cell BTS 21 will be detailed later. 

In step ST5, the user environment data 101 is 
obtained by measurement in the micro cell 2. A data 
process related to communication traffic in all MSs 
3 in the macro cell 1 is performed, based on the 
user environment data 101 obtained in step ST5 . The 
preset threshold service time T and the preset 
threshold relative traveling speed V are updated so 
as to ensure that a minimum bandwidth is allocated 
to all MSs 3. Control is then returned to step ST2 
to repeat the subsequent steps. By repeating these 
steps, real-time communication traffic control is 
effected in response to the traveling of the MS 3 
in the macro cell 1. Details of the communication 
traffic data process in ST5 will be given later. 

Fig. 6 is a flowchart showing a user 
environment data process in step ST2 of Fig. 5. In 
step ST21, the macro cell BTS 11 and the MS 3 
obtained the user environment data 101 of the MS 3 
in the macro cell 1. In step ST22, the user 
environment data 101 is transmitted from the macro 
cell BTS 11 to the macro cell BSC 12, stored in the 
multi-dimensional database 13 and transmitted to 
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the aggregation process unit 14. In step ST23, when 
the aggregation process unit 14 receives the user 
environment data 101 , the automatic difference data 
multi-dimensional aggregation statement generation 
and execution unit 61 of the data load means 60 
automatically generates a multi-dimensional 
aggregation statement that creates a job calling 
for connection for communication established 
between the macro cell BSC 12 and the OMC 41 via 
the MSC 31, and a job calling for generation of the 
compressed difference data 102 based on the user 
environment data 101 in the aggregation process 
unit 14. These jobs are transferred to the 
aggregation process unit 14 for execution of the 
statement in the aggregation process unit 14. 

Fig. 7 is a flowchart showing the process in 
step ST4 of Fig. 5 for connection to the micro cell 
BTS 21. in step ST41, the automatic difference data 
multi-dimensional aggregation statement generation 
and execution unit 61 of the data load means 60 
uses the aggregation process unit 14 to grade the 
MSs 3, located in the micro cell 2 and provided 
with respective mobile station codes, in the 
increasing order of communication quality. 

In step ST42, the aggregation process unit 14 
performs multi-dimensional aggregation on the 
compressed difference data 102 so as to determine 
the number R of mobile stations subject to site 
diversity. Site diversity is performed by the macro 
cell BTS 11 and the micro cell BTS 21 for a total 



of R MSs 3 suffering the poorest communication 
quality in the micro cell 2, based on the control 
by the macro cell BSC 12 and the micro cell BSC 22. 
The number R of mobile stations subject to site 
diversity is defined as the number of mobile 
stations (MS) 3 served for a service time shorter 
than the preset threshold service time T, located 
in one of the micro cells 2 in the macro cell 1, 
and communicating with the macro cell BTS 11. In 
the case of communication with an extended service 
time, and, more particularly, in the case of data 
communication, invalidate circuit connection 
occupies a major portion of the service time so 
that site diversity does not produce much effect. 
Therefore, site diversity is applied to those MSs 3 
served for a short service time and expected to 
gain much benefit from site diversity. 

In step ST43, the aggregation process unit 14 
grades a total of R MSs 3 in the increasing order 
of communication quality so as to determine the 
sequence of site diversity process. In step ST44, 
the macro cell BTS 11 communicates with the micro 
cell BTS 21 via the macro cell BSC 12, the MSC 31 
and the micro cell BSC 22. The MSC 31 performs 
circuit switching so that the macro cell BTS 11 and 
the micro cell BTS 21 perform site diversity for 
the target MSs 3. Fig. 8 shows how site diversity 
and the transmission power control (described 
later) are performed, "a" in Fig. 8 indicates site 
diversity . 
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In step ST45, the aggregation process unit 14 
selects those MSs 3 subject to site diversity 
traveling at. a relative traveling speed higher than 
the preset threshold relative traveling speed V. 
The aggregation process unit 14 identifies a mobile 
station transmission power control start/end code 
104 for controlling those MS s 3 traveling at a high 
relative traveling speed to raise the transmission 
power so as to cancel a variation in communication 
quality, and controlling those MSs 3 traveling at a 
low relative traveling speed to maintain the 
current transmission power. In step ST46, the 
aggregation process unit 14 transfers the mobile 
station transmission power control start/end 104 to 
the micro cell BTS 21 via the MSC 31 and the 
aggregation process unit 24 of the micro cell BSC 
22. in accordance with the mobile station 
transmission power control start/end code 104 thus 
transferred, the micro cell BTS 21 controls the 
power of transmission from the micro cell BTS 21 to 
those MSs 3 traveling at a high relative traveling 
speed. The micro cell BTS 21 also controls the MSs 
3 traveling at a high relative traveling speed to 
raise the transmission power and controls the MSs 
traveling at a low relative traveling speed to 
maintain the transmission power ("b" of Fig. 8). 

In" step ST45, the aggregation process unit 14 
selects those MSs 3 subject to site diversity 
traveling at a relative traveling speed lower than 
the preset threshold relative traveling speed. In 
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step ST47, the aggregation process unit 14 
identifies a mobile station branch blockage code 
105 so as reduce a load imposed on the macro cell 
BTS 11. The aggregation process unit 14 transfers 
i * . 5 the mobile station branch blockage code 105 to the 
macro cell BTS 11 so as to block a branch into the 
macro cell BTS 11 ("c" of Fig. 8). 

Steps ST45 through ST47 will be summarized as 
follows. More specif ically , in consideration of the 
10 fact that those MSs 3, subject to site diversity 
and having greater chances of passing through the 
Q micro cell 2 as a result of traveling at a relative 

2 traveling speed higher than the preset threshold 

m relative traveling speed, undergoes a rapidly 

w . 15 changing fading condition, the transmission power 
O is controlled so as to cancel variation in 

!U communication quality. For those MSs 3 unlikely to 

\j 

□ pass through the micro cell 2 as a result of 

n I 

traveling at a low relative traveling speed and not 
20 undergoing a relatively constant fading condition, 
the branch into the macro cell BTS 11 is blocked so 
that the load derived from communication traffic 
and imposed on the macro cell BTS 11 is reduced. 
When the MS 3 communicating only with the 
25 micro cell BTS 21 as a result of the step ST47 
begins to travel at a relative traveling speed 
higher than the preset threshold relative traveling 
speed V, there are chances that the MS 3 escapes 
from the micro cell 2. To deal with this, the micro 
30 cell BTS 21 and the MS 3 in the micro cell 2 
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determine in step ST48 the user environment data 
106 by measurement. The micro cell BTS 21 transfers 
the user measurement data 106 to the aggregation 
process unit 24 of the micro cell BSC 22. 

In step ST49, the aggregation process unit 24 
generates the compressed difference data 107, based 
on the user environment data 106, and performs a 
multi-dimensional aggregation process on the 
compressed difference data 107. The aggregation 
process unit 24 selects those MSs 3 determined to 
be traveling at a relative traveling speed higher 
than the preset threshold relative traveling speed 
V as targets for resumption of site diversity by 
the micro cell BTS 21 and the macro cell BTS 11. A 
mobile station site diversity resumption code 108 
is then sent from the aggregation process unit 24 
to the aggregation process unit 14 of the macro 
cell BSC 12. 

In step ST50, the aggregation process unit 14 
transfers the mobile station site diversity code 
108 to the macro cell BTS 11. The macro cell BTS 11 
and the micro cell BTS 21 resumes site diversity 
for the target MSs 3 ("d" of Fig. 8). 

As described, those MSs 3 communicating only 
with the micro cell BTS 21 and traveling at a 
relative traveling speed higher than the preset 
threshold relative traveling speed V has chances of 
escaping the micro cell 2. In this case, variation 
in communication quality is canceled by resuming 
site diversity. 
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Fig. 9 is a flowchart showing a communication 
traffic data process performed in step ST5 of Fig* 
5. In step ST.51/ the macro cell BTS 11 and the MS 3 
in the macro cell 1 obtains the user environment 
data 101 of the MS 3 by measurement. In step ST52, 
the user environment data 101 is transferred from 
the macro cell BTS 11 to the multi-dimensional 
database 13 of the macro cell BSC 12 and further 
transferred to the aggregation process unit 14. 

In step ST53, when the aggregation process 
unit 14 receives the user environment data 101, the 
automatic difference data multi-dimensional 
aggregation statement generation and execution unit 
61 of the data load means 60 causes the aggregation 
process unit 14 to connect to the OMC 41 via the 
macro cell BSC 12 and the MSC 31. The automatic 
difference data multi-dimensional aggregation 
statement generation and execution unit 61 also 
causes the aggregation process unit 14 to generate 
the compressed difference data 102 based on the 
user environment data 101. 

In step ST54, the automatic difference data 
multi-dimensional aggregation statement generation 
and execution unit 61 causes the aggregation 
process unit 14 to perform a multi-dimensional 
aggregation process on the compressed difference 
data 102 so as to compute the difference multi- 
dimensional aggregation data 103, and converts the 
difference multi-dimensional aggregation data 103 
into the communication data format. 
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In step ST55, when the difference multi- 
dimensional aggregation data 103 is computed from 
the user environment data 10 1 related to all the 
MSs 3 in the macro cell 1, the unit 62 of the data 
load means 60 for automatic generation and 
execution of a data load program with an addition 
instruction automatically generates a data load 
program with an addition instruction. Further, the 
unit 62 loads the difference multi-dimensional 
aggregation data 103 thus loaded into the multi- 
dimensional aggregation data management unit 43 of 
the OMC 41 , and converts the loaded difference 
multi-dimensional aggregation data 103 into a data 
format adapted for the multi-dimensional database 
42. 

In step ST56, the unit 62 of the data load 
means 60 causes the multi-dimensional aggregation 
data management unit 43 to add the compressed 
difference data 102 contained in the loaded 
difference multi-dimensional aggregation data 103 
to the multi-dimensional aggregation data 11 stored 
in the multi-dimensional database 42. Moreover, the 
unit 62 updates the preset threshold service time T 
and the preset threshold relative traveling speed V 
so as to ensure that a minimum bandwidth is 
allocated to all the MSs 3 in the macro cell 1. An 
area evaluation experiment is used to determine how 
the preset threshold service time T and the preset 
threshold relative traveling speed V are updated in 
accordance with the number of MSs 3 and the result 
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of aggregation. 

In step ST57, the automatic reverse data load 
program generation and execution unit 63 of the 
data load means 60 causes the updated preset 
threshold service time T and preset threshold 
relative traveling speed V 112 to be loaded from 
the multi-dimensional data management unit 43 into 
the MSC 31. The unit 63 also causes the time T and 
the speed V 112 to be loaded from the MSC 31 into 
the aggregation process unit 14 of the macro cell 
BSC 12 and the aggregation process unit 24 of all 
macro cell BSCs 22. if possible, the updated preset 
threshold service time T and preset threshold 
relative traveling speed V 112 are multicast. 

In step ST58, the aggregation process unit 14 
of the macro cell BSC 12 transfers the updated 
preset threshold service time T and the preset 
threshold relative traveling speed V 112 to the 
macro cell BTS 11. The aggregation process unit 24 
of the micro cell BSC 22 transfers the updated time 
T and speed V 112 to all micro cell BTSs 21. The 
macro cell BTS 11 in the macro cell 1, the macro 
cell BSC 12, all micro cell BTSs 21, and all micro 
cell BSCs 22 replaces the currently stored preset 
threshold service time T and preset threshold 
relative traveling speed V by the updated preset 
threshold service time T and preset threshold 
relative traveling speed V 112. The updated preset 
threshold service time T and preset threshold 
relative traveling speed V 112 are referred to in 
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steps ST42, ST45 and ST49 of Fig. 7. 

Thus, according to the first embodiment, by 
performing steps ST41-ST44 of Fig. 1 , those MSs 3 
communicating with the macro cell BTS 11 with a 
high communication quality are maintained in 
communication with the macro cell BTS 11. Those MSs 
3 with a low communication quality are subject to 
site diversity by the macro cell BTS 11 and the 
micro cell BTS 21 so that the communication quality 
is prevented from dropping. Thus, circuit switching 
in accordance with communication quality is enabled 
so that communication traffic is controlled. 

In further accordance with the first 
embodiment, by performing steps ST45-ST46 of Fig. 7 
those MSs 3 subject to site diversity traveling at 
a high relative traveling speed and likely to 
suffer variation in communication quality are 
subject to transmission power control for 
increasing the transmission power. With this, 
variation in communication quality for those MSs 3 
traveling at a high relative traveling speed in a 
micro cell is canceled. 

In still further accordance with the first 
embodiment, by performing steps ST45-47 of Fig. 7, 
for those MSs 3 subject to site diversity traveling 
at a low relative traveling speed and unlikely to 
suffer "variation in " communication quality are 
processed, a branch into the macro cell BTS 11 is 
blocked. By allowing these MSs 3 to communicate 
only with the micro cell BTS 21, the load derived 
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from communication traffic and imposed on the macro 
cell BTS 11 is reduced, thus enabling circuit 
switching consistent with variation in 
communication quality . 

In still further accordance with the first 
embodiment, by performing steps ST48-50 of Fig. 7 , 
for those MSs 3 having a branch therefrom into the 
macro cell BTS 11 blocked and traveling at a high 
relative traveling speed, site diversity is resumed 
so that variation in communication quality is 
canceled . 

In yet further accordance with the first 
embodiment, by performing steps ST51-ST58 of Fig. 8 
the bidirectional event-driven data load means 60 
is allowed to sequentially perform the multi- 
dimensional aggregation process for ensuring that a 
minimum bandwidth is allocated to all MSs 3 in the 
macro cell 1, i.e. the process of updating the 
preset threshold service time T and the preset 
threshold relative traveling speed V. Advantages 
from this are that real-time processing is enabled, 
the volume of process required for a multi- 
dimensional aggregation process is reduced, a 
minimum bandwidth is allocated to all MSs in a 
macro cell, and a maximum subscriber capacity is 
accommodate in a micro cell on which the subscriber 
restriction is imposed. 

INDUSTRIAL APPLICABILITY 

As described, the communication traffic 



control system for a mobile communications system 
according to the present invention is adapted for 
real-time updating process of the preset threshold 
service time T and the preset threshold relative 
traveling speed V to ensure that a minimum 
bandwidth is allocated to all MSs 3 in the macro 
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1. A communication traffic control system for 
a mobile communications system, in which 
communication traffic occurring in a macro cell and 
a micro cell is controlled, comprising: 

a macro cell base station communicating with 
mobile stations in the macro cell having a 
relatively large coverage area; 

a macro cell base station controller managing 
said macro cell base station; 

a micro cell base station communicating with 
mobile stations in the micro cell having a 
relatively small coverage area in the macro cell; 

a micro cell base station controller managing 
said micro cell base station; 

a mobile service switching center providing 
circuit switching service for said macro cell base 
station controller and said micro cell base station 
controller , wherein 

those mobile stations, communicating with said 
macro cell base station with a relatively poor 
communication quality and served for a service time 
shorter than a preset threshold service time, are 
subject to site diversity effected by said macro 
cell base station and said micro cell base station, 
by establishing communication between said macro 
cell base station, said macro cell base station 
controller, said mobile switching center, said 
micro cell base station controller and said micro 
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cell base station. 

2. The .communication traffic control system 
according to claim 1, wherein for those mobile 
stations, subject to site diversity and traveling 
in a micro cell at a relative traveling speed 
higher than a preset threshold relative traveling 
speed, a transmission power of said micro cell base 
station is raised. 

3. The communication traffic system according 
to claim 1, wherein for those mobile stations, 
subject to site diversity and traveling at a 
relative traveling speed lower than a preset 
threshold relative traveling speed, a branch into 
said macro cell base station is blocked. 

4. The communication traffic control system 
according to claim 3, wherein site diversity by 
said macro cell base station and said micro cell 
base station is resumed when the relative traveling 
speed of those mobile stations communicating only 
with said micro cell base station becomes higher 
than the preset threshold traveling speed. 

5. The communication traffic control system 
according to claim 2 further comprising: 

an operation and management center provided 
for operation and management of circuits covered by 
said mobile switching center, and storing the 
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preset threshold service time and the preset 
threshold relative traveling speed, 

wherein- .said "macro cell base station 
controller comprises : 

an aggregation process unit generating 
compressed difference data by item-by-item 
computation of a difference between each data item 
of user environment data, obtained by measurement 
by said macro cell base station and said mobile 
station, and associated reference levels, and 
performing a multi-dimensional aggregation process 
on the compressed difference data thus generated so 
as to compute difference multi-dimensional 
aggregation data, the difference multi-dimensional 
aggregation data being transferred to said 
operation and management center via said macro cell 
base station controller and said mobile switching 
center , 

and wherein said operation and management 
center comprises: 

a multi-dimensional aggregation data 
management unit updating the currently stored 
preset threshold service time and preset threshold 
relative traveling speed, based on the transferred 
multi-dimensional aggregation data, so as to ensure 
that a minimum bandwidth is allocated to all the 
mobile stations in the macro cell, the updated 
preset threshold service time and preset threshold 
relative traveling speed being transferred to said 
macro cell base station controller, said macro cell 
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base station, said micro cell base station 
controller and said micro cell base station, 

6. The communication traffic control system 
according to claim 5, further comprising data load 
means comprising: 

an automatic difference data multi-dimensional 
aggregation statement generation and execution unit 
operating such that, when said aggregation process 
unit receives the user environment data, said 
automatic difference data multi-dimensional 
aggregation statement generation and execution unit 
automatically generates and executes a statement 
that causes communication to be established between 
said macro cell base station and said operation and 
management center via said mobile switching center, 
causes said aggregation process unit to generate 
the compressed difference data, based on the user 
environment data, and to compute difference multi- 
dimensional aggregation data by performing a multi- 
dimensional aggregation process on the compressed 
difference data thus generated; 

a unit for automatic generation and execution 
of a data load program with an addition instruction 
operating such that, when the difference multi- 
dimensional aggregation data is computed, the unit 
automatically generates a data load program with an 
addition instruction, creating a statement for 
loading the difference multi-dimensional 
aggregation data from said aggregation process unit 
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into said multi-dimensional aggregation data 
management unit of the operation and management 
center, and causing said multi-dimensional 
aggregation data management unit to ensure that a 
minimum bandwidth is allocated to all the mobile 
stations in the macro cell by updating the preset 
threshold service time and the preset threshold 
relative traveling speed, based on the transferred 
difference multi-dimensional aggregation data; and 

an automatic reverse data load program 
generation and execution unit operating such that, 
when the preset threshold service time and the 
preset threshold relative traveling speed are 
updated, the automatic reverse data load program 
generation and execution unit automatically 
generates a statement for loading the updated 
preset threshold service time and preset threshold 
relative traveling speed from said multi- 
dimensional aggregation data management unit into 
said macro cell base station controller and said 
micro cell base station controller via said mobile 
switching center. 



7. A communication traffic control system for 
a mobile communications system in which 
communication traffic occurring in a macro cell and 
a micro" cell is controlled, comprising: 

a macro cell base station communicating with 
mobile stations in the macro cell having a 
relatively large coverage area; 
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a macro cell base station controller managing 
said macro cell base station; 

a micro, .cell "base station communicating with 
mobile stations in the micro cell having a 
relatively small coverage area in the macro cell; 

a micro cell base station controller managing 
said micro cell base station; 

a mobile service switching center providing 
circuit switching service for said macro cell base 
station controller and said micro cell base station 
controller; and 

an operation and management center provided 
for operation and management of circuits covered by 
said mobile switching center, and storing a preset 
threshold service time and a preset threshold 
relative traveling speed related to communication 
traffic , 

wherein said macro cell base station 
controller comprises: 

an aggregation process unit generating 
compressed difference data by item-by-item 
computation of a difference between each data item 
of user environment data, obtained by measurement 
by said macro cell base station and said mobile 
station, and associated reference levels, and 
performing a multi-dimensional aggregation process 
on the compressed difference data thus generated so 
as to compute difference multi-dimensional 
aggregation data, the difference multi-dimensional 
aggregation data being transferred to said 
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operation and management center via said macro cell 
base station controller and said mobile switching 
center , 

and wherein said operation and management 
center comprises: 

a multi-dimensional aggregation data 
management unit updating the currently stored 
preset threshold service time and preset threshold 
relative traveling speed, based on the transferred 
multi-dimensional aggregation data, so as to ensure 
that a minimum bandwidth is allocated to all the 
mobile stations in the macro cell, the updated 
preset threshold service time and preset threshold 
relative traveling speed being transferred to said 
macro cell base station controller, said macro cell 
base station, said micro cell base station 
controller and said micro cell base station, 

said communication traffic control system 
further comprises- data load means comprising: 

an automatic difference data multi-dimensional 
aggregation statement generation and execution unit 
operating such that, when said aggregation process 
unit receives the user environment data, said 
automatic difference data multi-dimensional 
aggregation statement generation and execution unit 
automatically generates and executes a statement 
that causes communication to be established between 
said macro cell base station and said operation and 
management center via said mobile switching center, 
causes said aggregation process unit to generate 
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the compressed difference data, based on the user 
environment data, and to compute difference multi- 
dimensional aggregation data by performing a multi- 
dimensional aggregation process on the compressed 
difference data thus generated; 

a unit for automatic generation and execution 
of a data load program with an addition instruction 
operating such that, when the difference multi- 
dimensional aggregation data is computed, the unit 
automatically generates a data load program with an 
addition instruction, creating a statement for 
loading the difference multi-dimensional 
aggregation data from said aggregation process unit 
into said multi-dimensional aggregation data 
management unit of the operation and management 
center, and causing said multi-dimensional 
aggregation data management unit to ensure that a 
minimum bandwidth is allocated to all the mobile 
stations in the macro cell by updating the preset 
threshold service time and the preset threshold 
relative traveling speed, based on the transferred 
difference multi-dimensional aggregation data; and 

an automatic reverse data load program 
generation and execution unit operating such that, 
when the preset threshold service time and the 
preset threshold relative traveling speed are 
updated, the automatic reverse data load program 
generation and execution unit automatically 
generates a statement for loading the updated 
preset threshold service time and preset threshold 
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relative traveling speed from said multi- 
dimensional aggregation data management unit into 
said macro cell base station controller and said 
micro cell base station controller via said mobile 
switching center, 

and wherein communication traffic is 
controlled based on the updated preset threshold 
service time and preset threshold relative 
traveling speed loaded by said data load means. 



10/089158 



ABSTRACT 

An automatic" difference data multi-dimensional 
aggregation statement generation and execution unit 
61 causes an aggregation process unit 14 to 
generate compressed difference data 102 based on 
user environment data 101, and to perform a multi- 
dimensional aggregation process so as to compute 
difference multi-dimensional aggregation data. A 
unit 62 for automatic generation and execution of a 
data load program with an addition instruction 
causes the aggregation process unit 14 to load the 
difference multi-dimensional aggregation data 103 
into a multi-dimensional aggregation data 
management unit 43 of an operation and management 
unit 41, causes the multi-dimensional aggregation 
management unit 43 to add the loaded difference 
multi-dimensional aggregation data 103 to multi- 
dimensional aggregation data 111 in a multi- 
dimensional database 42 related to communication 
traffic, and causes a preset threshold service time 
T and a preset threshold relative traveling speed V 
to be updated so as to ensure that a minimum 
bandwidth is allocated to all mobile stations 3 in 
a macro cell 1. An automatic reverse data load 
program generation and execution unit 63 loads the 
updated" threshold service time T and preset 
threshold relative traveling speed V from the 
multi-dimensional aggregation data management unit 
43 into a macro cell base station controller 12 and 
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all micro cell base station controllers 22. 
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name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
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as United States Application Number or 
PCT International Application Number 
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(if applicable) . 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56. 



Page 1 of 2. 



8/97 



Japanese Language Declaration 



F) 



ftfi. #H«ftS£35«119£ (a) - (d) :®Xfi365* (b) Si: 
S»fF***l&365 (a) ®Cl^< HiRffiP. Xfc*fl.B-C<0« 



Prior Foreign Application® 

MreoasfrttlB 



(Number) 



(Country) 

<B«) 



(Number) 

(«#) 



(Country) 

<B«) 
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or inventor's certificate, or Section 365(a) of any PCT International 
application which designated at least one country other than the 
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application is not disclosed in the prior United States or PCT 
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